This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the apphcant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADEDTEXT . "r,-- a-: ^'-^f • ^ • ' 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

. BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



:^(S PAGE BLANK (uspto) 



00 

00 
CM 



(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(11) EP 1 281 486 A1 

EUROPEAN PATENT APPLICATION 



iH^y uai© ui puDiicaiion. 


/51^ Intel 7 B25F5/02 B25H 3/00. 


n>; no onn^ Ruii^tin 2003/06 


D^OW 1 1 /uu 


(21) Application number: 01306600.6 




(22) Date of filing: 01 .08.2001 




(84) Designated Contracting States: 


• Niwa, Norifumi, c/o Apt. No. D-8, 


AT DC r^Lj r^v nc r\w Cl CD fmO IP IT 1 1 1 U 
AT DC CM CY Dc UfK C9 M rM UD or* ic 1 1 L,t i_u 


Anjo-shf, Aichi-ken (JP) 


WICNLPTSETR 


• Sakakibara, Kazuyuki, c/o Apt No. 901 


Designated Extension States: 


Okazaki-shI, Aichi-ken (JP) 


AL LT LV MK RO SI 






(74) Representative: Greenwood, John David et al 


(71) Applicant: MAKITA CORPORATION 


Graham Watt & Co. 


Anjo-shi, Alchi-ken (JP) 


St. Botolph's House 


7-9 St. Botolph's Road 


(72) Inventors: 


Sevenoaks Kent TN13 3AJ (GB) 


• Horiyama, Toru 




Anjo-shI, Aichi-ken (JP) 





(54) Adapters for use with an electric power tool 

(57) An adapter (1) for an electric power tool (45) 
includes a nnain body (2) that has a light assembly and 
a first coupling portion (4) provided on the top surface 
of the main body (2). the first coupling portion (4) having 
a configuration identical to a coupling portion of a battery 
pack (31 ) that is attached to the electric power tool (45). 
The adapter further includes a second coupling portion 
(5) provided on the bottom surface of the main body (2), 
the second coupling portion (5) having a configuration 
identical to a coupling portion of the electric power tool 
(45) that is attached to the battery pack (31). The light 
assembly includes a light (26) attached to the main body 
(2) via a flexible stem (27). The light (26) can be turned 
on and off independently from the operation of the elec- 
tric power tool (46). 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to adapters for 
use with electric power tools that are powered by battery 
packs attached thereto. 



Description of the Related Art 

[0002] One known device optionally attachable to an 
electric power too! is a light mounted thereon that can 
be turned on to illuminate the tip of the tool bit or where 
the work is being performed. One of the problems of this 
arrangement is the extra weight that the lighting device 
adds to the power tool. Another problem is that the light 
lends to constitute an obstruction to the user at times 
when no lighting is needed. Japan Published Unexam- 
ined Patent Application No. 10-44064 discloses an in- 
vention that attempts to address these problems. Ac- 
cording lo this invention, a lighting unit is removably at- 
tached to a battery pack such that the unit can be re- 
moved by the user when there is sufficient light where 
work is done or othenwise when no such illumination is 
required. 

[0003] While the foregoing arrangement achieves its 
Intended objective, it suffers from a number of deficien- 
cies that reduce its utility. For example, as the location 
where the lighting unit is attached to the battery pack 
differs from that where the battery pack is attached to 
an electric power tool, the pack needs to be provided 
with a separate structure for mounting the lighting unit. 
Not only does such an additional stmcture increase the 
overall cost of the battery pack, but it also creates the 
risk of shorting in the battery pack circuitry, since the 
terminals at the location where the additional structure 
is attached are exposed when the lighting unit is not at- 
tached to the battery pack. Furthemriore, the exposed 
circuitry may also be damaged during the operation of 
the battery unit or even during storage when the lighting 
unit is not attached thereto. 

SUMMARY OF THE INVENTION 

[0004] In view of the above-identified problems, an 
important object of the present invention is to provide 
an adapter for use with an electric power tool that easily 
provides the tool with additional functionality including 
but not limited to lighting or dust collection, without cre- 
ating the risk of a short circuit when the adapter is not 
attached or without increasing the manufacturing cost. 
[0005] Another important object of the present inven- 
tion is to provide an adapter for use with an electric pow- 
er tool that easily provides the tool with non-electrical 
functionality, such as a tool hooking function that allows 
the user to hang the tool on one's person or a structure. 



[0006] To achieve these objectives, the present inven- 
tion provides an adapter for an electric power tool on 
which a battery pack Is mounted to supply power there- 
to. The adapter comprises amain body that includes top 
5 and bottom surfaces and that has an additional device 
for use with the electric power tool and a first coupling 
portion which is provided on the top surface of the main 
body and which has a configuration identical to a cou- 
pling portion of the battery pack that is to be attached to 
10 the electric power tool. The adapter additionally com- 
prises a second coupling portion which is provided on 
the bottom surface of the main body and which has a 
configuration identical to a coupling portion of the elec- 
tric power tool that is attached to the battery pack. Ac- 
ts cording to this arrangement, no change in the designs 
of either the battery pack or the electric power tool is 
necessary, and thus no additional cost is required. 
Moreover, as no terminals are exposed when the adapt- 
er is attached, short circuits between the terminals are 
20 prevented and the terminals are protected from any 
damage. 

[0007] According to one aspect of the present inven- 
tion, the additional device comprises a light that oper- 
ates by receiving power from the battery pack. Accord- 
25 ing to this arrangement, a lighting function can be easily 
and readily added to the electric power tool. 
[0008] According to another aspect of the present in- 
vention, the additional device comprises a light that can 
be oriented to a desired direction. 
30 [0009] According to still another aspect of the present 
invention, the additional device comprises a light that 
operates by receiving power from the battery pack and 
that can be oriented to a desired direction. 
[0010] According to yet another aspect of the present 
35 invention, the additional device further comprises a flex- 
ible stem having a free end coupled to the light and a 
fixed end coupled to the main body of the adapter, such 
that the position of the light can be manually adjusted. 
[0011] According to one feature of the present inven- 
40 tion, the main body includes: two pairs of opposing side 
surfaces connecting the top surface and the bottom sur- 
face; a groove fomned in three of the side surfaces for 
at least partially accommodating the flexible stem the- 
realong; and holder means for securing the flexible stem 
45 close to the free end of the flexible stem when the stem 
Is accommodated in the groove. 
[0012] According to another feature of the present in- 
vention, the groove has a first end at the fixed end of 
the flexible stem and a second end adjacent to a point 
so at which the free end of the flexible stem is located when 
the stem is accommodated in the groove. 
[0013] According to still another feature of the present 
invention, the adapter further comprises circuitry for 
placing the light in parallel with the electric power tool 
55 so as to permit the light to be turned on and off inde- 
pendently from the tool when the adapter is connected 
to the electric power tool and the battery pack. 
[0014] According to yet another feature of the present 
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invention, the adapter further comprises circuitry that 
gangs together the light and the electric power tool so 
as to synchronize the operation of the light to that of the 
too! when the adapter is connected to the electric power 
tool and the battery pack. ^ 
[0015] According to one practice of the present inven- 
tion, the additional device connprises a motor that has 
an output shaft and operates by receiving power from 
the battery pack and a fan fixed on the output shaft of 
the motor; a dust chamber that is defined within the main io 
body and accommodates the fan, with the dust chamber 
having an intake side and an exhaust side. The device 
further comprises a suction nozzle connected to the in- 
take side of the dust chamber and an outlet pipe con- 
nected to the exhaust side of the dust chamber. This is 
an-angement permits easily addition of a cleaner func- 
tion to the electric power tool. 

[001 6] According to another practice of the present in- 
vention, the suction nozzle and the outlet pipe are dis- 
posed on opposing sides of the dust chamber, thus in- 
terposing the dust chamber therebetween. 
[0017] According to still another practice of the 
present invention, the suction nozzle is connected to the 
dust chamber via a flexible stem. 

[0018] According to yet another practice of the 2S 
present invention, the adapter further includes circuitry 
for placing the motor in parallel with the electric power 
tool so as to permit the motor to be turned on and off 
independently from the tool when the adapter is con- 
nected to the tool and the battery pack. 
[0019] In accordance with another aspect of the 
present invention, the adapter further includes circuitry 
that gangs together the motor and the electric power tool 
so as to synchronize the operation of the motor to that 
of the tool, when the adapter is connected to the tool and 35 
the battery pack. 

[0020] In one embodiment, the additional device com- 
prises a hook secured to the main body for hanging the 
adapter. This arrangement readily renders the electric 
power tool portable on one's person ; alternatively, it per- 40 
mils the tool to be hung on a structure, such as a peg 
on the wall. 

[0021] In one practice, the additional device compris- 
es a hook secured to the main body for hanging the 
adapter. 

[0022] To carry out the invention in one preferred 
mode, the first coupling portion is complementarily 
shaped to the second coupling portion. Furthermore: the 
electric power tool may include a second coupling por- 
tion at its bottom surface and the battery pack may in- so 
elude a first coupling portion at its top surface, thus al- 
lowing attachment of the adapter to the tool and attach- 
ment of the battery pack to the adapter. 
[0023] Other general and more specific objects of the 
invention will in part be obvious and will in part be evi- ss 
dent from the drawings and descriptions which follow. 



BRIEF DESCRIPTION OF THE ATTACHED 
DRAWINGS 

[0024] For a fuller understanding of the nature and ob- 
jects of the present invention, reference should be made 
to the following detailed description and the accompa- 
nying drawings, in which: 

Figures 1 A, 1 B, and 1C are a plan view, a side ele- 
vation view, and a front elevation view, respectively, 
of an adapter having a lighting function in accord- 
ance with the present invention; 
Figures 2A and 28 are a bottom view and a cross- 
sectional view, respectively, of the light adapter 
shown in Figure 1; 

Figure 3 is a circuit diagram of the light adapter 
shown in Figure 1; 

Figure 4 is a diagram showing an alternate circuit 
for the light adapter shown in Figure 1 ; 
Figure 5 is a perspective view of a battery pack used 
in combination with the light adapter shown in Fig- 
ure 1 ; 

Figure 6A is a partially cutaway side view showing 
a driver/drill grip handle to which the light adapter 

of Figure 1 is attached; 

Figure 68 is a bottom plan view of the driver/drill's 
handle shown in Figure 7A; 

Figure 7 shows the light adapter of Figure 1 coupled 
to the driver/drill of Figure 6 at its top surface and 
to the battery pack of Figure 5 at its bottom surface; 
Figure 8 shows an alternate use of the light adapter 
of Figure 1 as a flashlight; 

Figure 9 is a plan view of an adapter having a clean- 
er function in accordance with a second embodi- 
ment; 

Figure 10 is a cross-sectional view of the cleaner 
adapter shown in Figure 9; 
Figure 11 shows the battery pack of Figure 5 at- 
tached to the driver/drill of Figure 6 via the cleaner 
adapter of Figure 9; 

Figure 1 2 is a circuit diagram of the cleaner adapter 
shown in Figure 9; 

Figure 1 3 is a diagram showing an alternate circuit 
for the cleaner adapter of Figure 9; 
Figures 14A, 148, and 140 are a cross-sectional 
view, a front elevation view, and a side elevation 
view, respectively, of an adapter having a hook func- 
tion of a third embodiment; 

Figure 15 Is a circuit diagram of the hook adapter 
of Figure 14; and 

Figure 16 shows the battery pack of Figure 5 at- 
tached to the driver/drill of Figure 6 via the hook 
adapter of Figure 14. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0025] Preferred embodiments according, to the 
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present invention will be described hereinafter with ref- 
erence to the attached drawings. 

Embodinr>ent 1 

10026] Figures 1A, 1B, and 1C are a plan view, aside 
elevation view, and a front elevation view, respectively, 
of an adapter 1 having a lighting function according to 
the present invention. Figures 2A and 2B are a bottom 
view and a cross-sectional view, respectively, of the light 
adapter 1 . As shown in the foregoing figures, the light 
adapter 1 includes a generally box-shaped main body 
2 having a lid 3 assembled to the top thereof. Provided 
on the top surface of the lid 3 is a first coupling portion 
4 for removably attaching the light adapter 1 to an elec- 
tric power tool, such as a driver/drill 45 (see Figures 7 
and 8) described In detail below. A battery pack 31 (see 
Figures 5 and 7; to be described in further detail below), 
which supplies power to the power tool 45 and the light 
adapter 1 , is provided with a coupling portion identical 
with the first coupling portion 4 of the adapter 1 as de- 
scribed in detail below. The main body 2 is further pro- 
vided at its bottom surface with a second coupling por- 
tion 5 for removably attaching the battery pack 31 to the 
light adapter 1 . The driver/drill 45 has a coupling portion 
identical with the second coupling portion 5 of the light 
adapter 1 as described In detail below. The first coupling 
portion 4 includes a top end 6 and a pair of slide rails 7 
extending in parallel in a fonward direction from the top 
end 6 (in the direction opposite the top end 6 from the 
center of the adapter's top surface). The parallel slide 
rails 7 are spaced apart by a selected distance. Each 
slide rail 7 includes an outwardly extending flange 8 
along the entire length of the rail 7, thus forming an in- 
verted L-shaped cross section on a plane which extends 
orthogonal to the aforementioned fonward direction. 
Provided at the top end 6 between and parallel to the 
pair of parallel slide rails 7 are slits 9 which expose pos- 
itive and negative temninals 11 set on a substrate 10 
contained in the lid 3. The light adapter 1 additionally 
includes stoppers 1 2 at the farthest rear side of the top 
end 6 designed to come into abutment with the front 
ends of the guide rails of an electric power tool 45 when 
the adapter 1 is attached to the tool 45. 
[0027] Additionally provided at the rear end of the light 
adapter 1 are a coil spring 1 4 set in the bottom surface 
of the main body 2 and a vertically movable hook 13 
upwardly biased by the coil spring 1 4. As best shown in 
Figure 28, the hook 1 3 includes at its upper end a prong 
15 which has a generally U-shaped cross-section and 
a front surface sloping down in the forward direction 
from its top. In addition, as clearly shown in Figures 1C 
and 2B, the hook 1 3 includes at its rear surface a manual 
slide 1 6 that protrudes from a c«t-out 1 7 fomned be- 
tween the main body 2 and the lid 3. The top end of the 
manual slide 16 is brought into abutment with the upper 
edge of the cut-out 17 by the biasing force of the coil 
spring 14. thus limiting the upper position of the hook 



13. Additionally, the slide 16 has a recess in the center 
outside surface. As shown in Figures 18, 1C, and 2C, 
at the upper limit position, the hook 1 3 protrudes from a 
generally U-shaped through-hole 18 made in the lid 3. 
5 [0028] Referring mainly to Figures 2A and 28, the 
second coupling portion 5 includes two guide rails 19 
which extend in the fonward direction and which are 
spaced apart from each other by a distance slightly 
greater than the distance between the outside edges of 
10 the flanges 8 of the slide rails 7. Furthemnore, a flange 
20 is formed on the underside of each guide rail 1 9, with 
the flanges 20 extending inwardly generally along nearly 
the entire length of the respective guide rails 19. 
[0029] Still referring to Figures 2A and 28, a recess 
15 21 is formed at the front center portion of the second 
coupling portion 5. A reinforcing strip 23 of a support 
plate 22 assembled to the second coupling portion 5 
abuts the front wall of the recess 21 . 
[0030] Moreover, the light adapter 1 further includes 
20 a terminal block 24 disposed at the rear of the recess 
21 . The terminal block 24 in turn includes positive and 
negative terminal strips 25 along the side edges of the 
bottom surface of temiinal block 24. The positive and 
negative terminal strips 25 are disposed parallel to the 
25 guide rails 19 and are spaced apart by the same dis- 
tance as that between the terminals 11 . In addition, the 
terminal stnps 25 are connected to the temninals 11 of 
the first coupling portion 4 via lead wires. 
[0031 ] The light adapter 1 additionally includes a f lex- 
30 ibie stem or gooseneck 27 with a light 26 attached to the 
top free end thereof. The other fixed end of the flexible 
stem 27 is coupled at the rear left side of the main body 
2. A change-over switch 28 for the light 26 is disposed 
on the right side surface of the main body 2. The flexible 
35 stem 27 is capable of being straightened and bent to 
various shapes to hold and orient the light 26 at any de- 
sired angle relative to the main body 2. As illustrated in 
the aforementioned figures, when not in use, the stem 
27 can be wrapped around the main body 2 by disposing 
40 it along a groove 29 fonned in the outer side surfaces 
of the main body 2. Additionally, a generally C-shaped 
grip ring 30 is provided in the groove 29 close to the 
groove's right end so as to secure the flexible stem 27 
close to the light 26. 
45 [0032] As shown in Figure 3, the electric wiring within 
the light adapter 1 is such that when auached to the bat- 
tery pack 31 and the driver/drill 45 ("TOOL" in Figures 
3-4,12-13, and 1 5), the light 26 is placed in parallel with 
the driver/drill in the circuit, permitting the light 26 to be 
50 independently switched on and off by the operation of 
the change-over switch 28. 

[0033] Figure 5 is a perspective view of the battery 
pack 31 used in combination with the light adapter 1. 
The battery pack 31 includes an upper case 33 and a 
55 lower case 32 which contains a plurality of storage cells 
(not shown). A coupling portion 34 which is identical with 
the first coupling portion 4 of the light adapter 1 is pro- 
vided on the uppercase 33. More specifically, thecou- 
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pling portion 34 includes a top end 35 and a pair of slide 
rails 36 extending in parallel in a fonward direction from 
the top end 35 (in the direction opposite the top end 35 
from the center of the pack's top surface). Each of the 
slide rails 36 includes an outwardly extending flange 37 
along the entire length of the rail 36, thus forming an 
inverted L-shaped cross section on a plane which ex- 
tends orthogonal to the aforementioned forward direc- 
tion. Provided In the top end 35 between and parallel to 
the pair of parallel slide rails 36 are slits 38 which expose 
positive and negative charge/discharge temninals 39 set 
on a substrate contained in the upper case 33. The slits 
38 are spaced apart from each other by the same dis- 
tance as that between the tenninal strips 25 of the light 
adapter 1 . The top end 35 includes, in addition to the 
charge/discharge terminals 39, a temperature detection 
terminal 40 and a connector-type data transmission ter- 
minal 41 which establish connection with the respective 
terminals of a matching charger (not shown) when the 
battery pack 31 is set in place on the charger. 
[0034] As in the light adapter 1 , the battery pack 31 
additionally includes stoppers 42 at the farthest rear side 
of the top end 35 for coming into abutment with the rear 
ends of the guide rails of the light adapter 1 when the 
pack 31 is attached to the adapter 1. Additionally pro- 
vided in the battery pack 31 is a hook 43 (similar to the 
adapter's hook 13) which includes a prong 44 having a 
sloping front surface. The hook 43 is biased upward by 
a coil spring (not shown), allowing the prong 44 to pro- 
trude from the upper surface of the upper case 33. 
[0035] Figure 6 A is a partially cutaway side view 
showing a grip handle 48 of the driver/drill 45 to which 
the light adapter 1 can be attached, and Figure 6B is a 
bottom plan view of the handle 48 of the driver/drill. Fig- 
ure 7 shows the light adapter 1 coupled to the driver/drill 
45 at its top surface and to the battery pack 31 at its 
bottom surface. The driver/drill 45 includes a main hous- 
ing 46 which encases a motor and a rotation transmis- 
sion mechanism (neither shown). Additionally included 
in the tool 45 at its top end is a drill chuck 48 for securely 
holding a tool bit. The grip handle 48 of the driver/drill 
45 extends from the bottom of the main housing 46 at 
an angle to the longitudinal axis of the main housing 46. 
The grip handle 48 includes a trigger switch 49 for 
switching on the power tool 45 and a coupling portion 
50 which is constructed identically to the second cou- 
pling portion 5 of the light adapter 1 . 
[0036] Referring mainly to Figures 6A and 6B, the 
coupling portion 50 Includes two guide rails 51 which 
extend in the forward direction (to the left in Figures 6A 
and 6B) and which are spaced apart from each other by 
a distance slightly greater than the distance between the 
outside edges of the flanges 8 of the slide rails 7 of the 
light adapter 1. Furthermore, a flange 52 is formed on 
the underside of each guide rail 51 , with the flanges 52 
extending inwardly generally along the entire length of 
the respective guide rails 51 . Additionally, a hook hold- 
ing recess 53 is formed in the front center portion of the 



coupling portion 50 which can be engaged by the prong 
1 5 of the adapter's hook 13. Still referring to Figures 6A 
and 68. a reinforcing strip 55 of a support plate 54 dis- 
posed in the coupling portion 50 abuts the front wail of 

5 the recess 53. 

[0037] Moreover, reference numeral 56 designates a 
terminal block disposed at the rear of the recess 53. The 
terminal block 56 includes positive and negative termi- 
nal strips 57 at the side edges of the bottom surface of 

10 terminal block 56. The positive and negative terminal 
strips 57 are disposed parallel to the guide rails 51 and 
spaced apart by the same distance as that between the 
terminals 11 of the light adapter 1 . 
[0038] The above-described structure of the light 

15 adapter 1 (in which the first coupling portion 4 at the top 
surface thereof is identical to the coupling portion 34 of 
the battery pack 31 , and the second coupling portion 5 
at the bottom surface is identical to the coupling portion 
50 of the driver/drill 45) permits attachment of the battery 

20 pack 31 to the driver/drill 43 via the light adapter 1 . More 
specifically, when the top ends of the slide rails 36 of the 
battery pack 31 are fitted between the guide rails 19 of 
the adaptei^s second coupling portion 5 and when either 
pair of rails are slid fonward, the flanges 37 of the slide 

25 rails 36 are held by the flanges 20 of the guide rails 1 9. 
The battery pack 31 is then slid fonward relative to the 
adapter 1 until the stoppers 42 of the pack's upper case 
33 come into contact with the front ends of the guide 
rails 1 9. Thereupon, the hook 43 of the battery pack 31 , 

30 which has been pushed inside the pack's upper case 33 
by the front end of the adapter 1 , pops back to bring the 
prong 44 into engagement with the recess 21 of the sec- 
ond coupling portion 5 of the light adapter 1 (see Figure 
7). This securely attaches the battery pack 31 to the light 

35 adapter 1 by means of the hook 43. Concurrently, the 
terminal strips 25 of the second coupling portion 5 are 
inserted in the slits 38 in the top surface of the battery 
pack 31 , thus establishing electrical connection with the 
charge/discharge terminals 39. 

40 [0039] As a next step, with the battery pack 15 at- 
tached to the light adapter 1 , the slide rails 7 of the 
adapter's first coupling portion 4 are fitted between the 
guide rails 51 at the bottom of the grip handle 48 of the 
driver/drill 45. When either pair of rails is slid forward, 

45 the flanges 8 of the slide rails 7 are held by the flanges 
52 Of the guide rails 51 . In a manner similar to the above, 
the light adapter 1 is further slid forward relative to the 
driver/drill 45 until the stoppers 1 2 of the adapter 1 come 
into abutment with the front ends of the guide rails 51 . 

50 Thereupon, the hook 13 of the light adapter 1 , which has 
been pushed down, pops back to bring the prong 1 5 into 
engagement with the recess 53 of the coupling portion 
50 of the driver/drill 45 (see Figure 7). This securely at- 
taches the light adapter 1 to the tool's grip handle 48 by 

55 means of the hook 1 3. Concurrently, the terminal strips 
57 of the coupling portion 50 are inserted in the slits 9 
at the top surface of the light adapter 1 , thus establishing 
electrical connection between the tenninal strips 57 and 
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the charge/discharge terminals 39 of the battery pack 
31 via the terminals 11 and the terminal strips 25 of the 
light adapter 1 . 

[00401 As the battery pack 31 supplies power to the 
driver/drill 45 and the light adapter 1 , the driver/drill op- 
erates when the trigger switch 49 of the tool 45 is pulled 
in, whereas the light 26 turns on when the change-over 
switch 28 of the light adapter 1 is operated. 
[0041 1 As described above, according to the first em- 
bodiment, as the battery pack 31 is connected to the 
driver/drill 45 via the light adapter 1, a lighting function 
can be easily and readily added to the driver/drill so as 
to enhance the operability of the tool 45. In particular, 
the coupling portion 50 of the driver/drill 45 can be easily 
connected to the first coupling portion 4 provided at the 
top surface of the adapter's main body 2, whereas the 
coupling portion 34 of the baner/ pack 31 can also be 
easily connected to the second coupling portion 5 at the 
bottom surface of the adapter's main body 2. One of the 
advantages of this arrangement is that no change in the 
designs of either the battery pack 31 or the driver/drill 
45 is necessary, and thus no additional cost is required. 
Moreover, as no terminals are exposed when the light 
adapter 1 is attached, short circuits between the termi- 
nals are prevented andthetenninals are protected from 
any damage. Furthermore, as the first coupling portion 
4 of the light adapter 1 can be set on the charger, the 
battery pack 31 can be charged on the charger with the 
adapter 1 still attached to the battery pack. 
[0042] When not using the light 26 of the light adapter 
1 . the user can remove the adapter by reversing the 
foregoing attachment procedure: first, the hook 13 is 
pushed down by operating the manual slide 1 6 so as to 
disengage the prong 1 5 from the recess 53 at the bottom 
of the tool's grip handle 48, whereupon the light adapter 
1 may be removed from the electric power tool 45. Sec- 
ondly in a manner identical to the foregoing, after the 
hook 43 of the battery pack 31 is pushed down so as to 
disengage the prong 44 from the adapter's recess 21, 
the battery pack 31 may be removed from the light 
adapter 1 . Upon completion of this removal procedure, 
the battery pack 31 can be then attached to the driver/ 
drill 45 to resume operation. 

[0043] The design and/or construction of the light as- 
sembly (the light 26 and the flexible stem 27) Is not lim- 
ited to the foregoing; any suitable alternative may be 
used in its place without departing from the spirit and 
scope of the present invention. For example, the light 
26 or any other suitable type of a tight may be directly 
mounted on the side surface of the light adapter 1 with- 
out using the flexible stem 27. However, the relatively 
long stem 27 of the embodiment provides a high degree 
of flexibility when using the light 26 in various working 
conditions. For example, when used in combination with 
a circular saw, the light adapter 1 of this embodiment 
facilitates operation by clearly illuminating the martc-off 
line or other mark(s) for cutting. 
[0044] In the first embodiment, the adapter light 26 is 



independently turned on and off with the change-over 
switch 28. As shown in Figure 4, however, the light 
adapter 1 may additionally Include in its circuitry a cur- 
rent sensor 58 for detecting power supply to the driver/ 
5 drill 45, a contact 59 placed in series with the light 26, a 
controller 60 for making and breaking the contact 59 up- 
on detection of the power supply by the sensor 58. and 
a switch 61 for turning on the controller 60 such that the 
light 26 and the driver/drill 45 are ganged together or 
10 combined to cause the light 26 automatically come on 
upon activation of the driver/drill 45. This an-angement 
not only saves power but also eliminates the need for 
manually turning on and off the light 26. It should be not- 
ed that the circuit may be modified or redesigned to pro- 
15 vide a first switch position to independently turn on the 
light 26, a second switch position to independently turn 
off the light 26, and a third position to cause the light and 
the driver/drill 45 to operate synchronously (i.e., to go 
into ganged control mode in which the light 26 remains 
20 on only while the driver/drill 45 is activated). 

[0045] Although the light adapter 1 is attached to an 
electric power tool such as the driver/drill 45 in the first 
embodiment, other uses are also contemplated. For ex- 
ample, as shown in Figure 8, if the light adapter 1 is at- 
25 tached to a handle assembly 62 which includes at its 
bottom surface a coupling structure identical to the cou- 
pling portion 50 of the driver/drill 45, the light 26 may be 
used separate from the tool as a flashlight by receiving 
power from the battery pack 31 . 

30 

Embodiment 2 



[0046] An alternate embodiment is described herein- 
after with reference to the attached drawings, in which 
35 identical or similar reference numerals or characters de- 
note identical or similar parts or elements throughout the 
several views. Therefore, description of such elements 
is omitted. 

[0047] Figure 9 is a plan view of an adapter 63 having 
40 a cleaner function; Figure 1 0 is a cross-sectional view 
of the cleaner adapter 63; and Figure 1 1 shows the bat- 
tery pack 31 attached to the driver/drill 43 via the cleaner 
adapter 63. The cleaner adapter 63 is provided with a 
first coupling portion 4 and a second coupling portion 5 
45 at its top and bottom surfaces, respectively, as in the 
first embodiment. As shown in Figure 10, however, the 
adapter of this embodiment includes a main housing 64, 
a direct-current motor (or DC motor) 65 encased within 
the main housing 64, a fan 66 fitted on the output shaft 
50 of the DC motor 65, and a dust chamber 67 which is 
partitioned off within the main housing 64 for separate 
accommodation of the fan 66. In addition, an intake pipe 
68 and an outlet pipe 69 are disposed on the opposing 
side surfaces of the main housing 64, generally inter- 
55 posing the dust chamber 67 therebetween. The intake 
pipe 68 and the outlet pipe 69 place the interior of the 
dust chamber 67 into communication with the exterior 
of the main housing 64. Moreover, a suction nozzle 71 



6 



11 



EP 1 281 486 A1 



12 



is coupled to the intake pipe 68 via a flexible stem 70, 
whereas a dust bag 72 is directly coupled to the outlet 
pipe 69. 

[0048] Referring to the circuit diagram of Figure 12, 
as in the first embodiment, the circuitry within the clean- 
er adapter 63 is such that when attached to the battery 
pack 31 and the driver/drill 45, the DC motor 65 and the 
change-over switch 73 are placed in parallel with the 
driver/drill. 

[0049] In the cleaner adapter 63 thus constructed, the 
driver/drill and the adapter 63 are ready for use when 
the first coupling portion 4 is coupled to the grip handle 
48 of the driver/drill 45 and the battery pack 31 to the 
second coupling portion 5. The power tool 45 is activat- 
ed when the trigger switch 49 Is pulled in. The operation 
of the change-over switch 73 activates the DC motor 65 
to drive the fan 66. such that dust or other fine particles 
may be drawn In at the suction nozzle 71 through the 
flexible stem 70 and the intake pipe 68. The dust is then 
led into the dust chamber 67 and eventually collected in 
the dust bag 72 via the outlet pipe 69. 
[0050] In the second embodiment, as the battery pack 
31 is attached to the driver/drill 45 via the cleaner adapt- 
er 63 in a manner similar to the one described in con- 
nection with the first embodiment, a cleaner function can 
be easily added to the driver/drill 45. Another advantage 
of this arrangement is, as in the first embodiment, that 
no change in the designs of either the battery pack 31 
or the driver/drill 45 is necessary, and thus no additional 
cost is required. Moreover, as no terminals are exposed 
when the cleaner adapter 63 is attached, short circuits 
between the temninals are prevented, and the terminals 
are protected from any damage. Furthermore, as the 
first coupling portion 4 of the cleaner adapter 63 can be 
set on the charger, the battery pack 31 can be charged 
on the charger with the adapter 63 still attached to the 
batteiy pack. 

[0051] It should be noted that the positions of the DC 
motor 65 and/or the dust chamber 67 within the main 
housing 64^ as well as the locations of attachment of the 
flexible stem 70 and/or the dust bag 72 to the main hous- 
ing, can be changed or modified to suit the specific ap- 
plkjation. Moreover, the circuitry within the cleaner 
adapter 63 may be altered as shown in Figure 13 such 
that the operation of the cleaner adapter 63 and the driv- 
er/drill 45 are ganged together by addition of a cun-ent 
sensor 58, a contact 59, a controller 60, and a switch 
61, as described in connection with the first embodi- 
ment. In addition, the dust bag 72 need not be directly 
connected to the cleaner adapter 63 as in this embodi- 
ment; for example, a stem may be interposed between 
the outlet pipe 69 and the dust bag 72, or the cleaner 
adapter 63 may be coupled to a different dust collector 
at a remote site via a tube or stem having an appropriate 
length. 



Embodiment 3 

[0052] Yet another embodiment of the present inven- 
tion is described hereinafter with reference to the at- 

5 tached drawings, in which identical or similar reference 
numerals or characters denote identical or similar parts 
or elements throughout the several views. Therefore, 
description of such elements is omitted. 
[0053] Figures 14A, 14B, and 14C are a cross-sec- 

10 tional view, a front elevation view, and a side elevation 
view, respectively, of an adapter 74 having a hook func- 
tion of a third embodiment. The hook adapter 74 in- 
cludes a main body 75 which is provided with a first cou- 
pling portion 4 and a second coupling portion 5 on its 

15 top and bottom surfaces, respectively. The hook adapter 

74 further includes a generally L-shaped hook 76 which 
is secured at one end to a side surface of the main body 

75 with the other free end oriented upwards. Referring 
to the circuit diagram of Figure 1 5, the circuit of the hook 

20 adapter 74 simply couples the terminals 11 to the termi- 
nal strips 25 of the terminal block 24 as this adapter 74 
does not add any electrical function to the powertool 45. 
[0054] As shown in Figure 16, when the driver/drill 45 
and the battery pack 31 are attached to the first coupling 

25 portion 4 and the second coupling portion 5, respective- 
ly, the hook 76 is held upwards generally along the grip 
handle 48 of the driver/drill 45, allowing the userto carry 
the powertool 45 by reversing it and hanging the hook 

76 on the user's trouser or tool belt or to hang the tool 
30 45 on a peg or other hardware on the wall. The battery 

pack 31 may be removed, such that only the tool 45 and 
the hook adapter 74 are hung on the user's belt or the 
wall. When the hook 76 is not necessary, or when the 
hook or the adapter 74 itself is in the way of the user, 
35 thus creating a hindrance to the work at hand, the hook 
adapter 74 can be readily removed in a manner similar 
to those described above in connection with the forego- 
ing embodiments. 

[0055] In the third embodiment, as the battery pack 

40 31 is attached to the driver/drill 45 via the hook adapter 
74 in the same manner as in the foregoing embodi- 
ments, the driver/drill 45 is configured such that it is eas- 
ily portable on one*s person; alternatively, the tool can 
be hung on a stmcture. Another advantage of this ar- 

45 rangement is, as In the first and second embodiments, 
that no change in the designs of either the battery pack 
31 or the driver/drill 45 is necessary, and thus no addi- 
tional cost is required. Moreover, as no terminals are ex- 
posed when the hook adapter 74 is attached, short cir- 

50 cults between the terminals are prevented and the ter- 
minals are protected from any damage. Furthennore, as 
the first coupling portion 4 of the hook adapter 64 can 
be set on a charger (not shown), the battery pack 31 can 
be charged on the charger with the adapter 63 still at- 

55 tached to the battery pack 31 . 

[0056] The shape of the hook 76 is not limited to the 
foregoing; it is subject to change depending on the spe- 
cific application. For example, instead of being a flat 
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plate, the hook can bemadeof abar. Moreover, the hook 
76 may be secured on the rear side surface of the main 
body 75 or any other suitable position; furthermore the 
angle of attachment of the hook 76 with respect to the 
main body 75 may be modified without departing from 
the spirit and the scope of the invention. 
[0057] In the foregoing embodiments, the present in- 
vention has been described by using light, cleaner, and 
tool-hanging hook adapters as exemplary devices at- 
tachable to a tool. It should be noted, however, that other 
devices, including but not limited to a radio, a case or 
container for tool bits, screws, nails, etc., and any other 
useful devices, may be incorporated into an adapter. 
Furthermore, two or more functions, such as those in 
the first to third embodiments, may be incorporated into 
the adapter insofar as it does not hinder work. Any type 
or kind of electric power too! and/or battery pack may 
be used in combination with the adapters of the present 
invention if such devices are equipped with identical or 
compatible coupling portions. 

Equivalents 

[0058] It will thus be seen that the present invention 
efficiently attains the objects set forth above, among 
those made apparent from the preceding description. As 
other elements may be modified, altered, and changed 
without departing from the scope or spirit of the essential 
characteristics of the present invention, it is to be under- 
stood that the above embodiments are only an illustra- 
tion and not restrictive in any sense. The scope or spirit 
of the present invention is limited only by the terms of 
the appended claims. 

[0059] Having described the invention, what is 
claimed as new and desired to be secured by letters pat- 
ent is: 
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Claims 

1 . An adapter for an electric powertool on which a bat- 
tery pack is mounted to supply power thereto, the 
adapter comprising: 

a main body that includes top and bottom sur- 
faces and that has an additional device for use 
with the electric power tool; 
a first coupling portion provided on the top sur- 
face of the main body, the first coupling portion 
having a configuration identical to a coupling 
portion of the battery pack that is to be attached 
to the electric power tool; and 
a second coupling portion provided on the bot- 
tom surface of the main body, the second cou- 
pling portion having a configuration identical to 
a coupling portion of the electric powertool that 
is'attached to the battery pack. 



2. An adapter in accordance with claim 1 . wherein the 
additional device comprises a light that operates by 
receiving power from the battery pack. 

3. An adapter in accordance with claim 1 . wherein the 
additional device comprises a light that can be ori- 
ented to a desired direction. 

4. An adapter in accordance with claim 1 , wherein the 
additional device comprises a light that operates by 
receiving power from the battery pack and that can 
be oriented to a desired direction. 

5. An adapter in accordance with claim 4, wherein the 
additional device further comprises a flexible stem 
having a free end coupled to the tight and a fixed 
end coupled to the main body of the adapter, there- 
by allowing the position of the light to be manually 
adjusted. 

6. An adapter in accordance with claim 5, wherein the 
main body includes 

two pairs of opposing side surfaces connecting 
the top surface and the bottom surface, 
a groove formed in three of the side surfaces 
for at least partially accommodating the flexible 
stem therealong, and 

holder means for securing the flexible stem 
close to the free end of the flexible stem when 
the stem is accommodated in the groove. 

7. An adapter in accordance with claim 6, wherein the 
groove has a first end at the fixed end of the flexible 
stem and a second end adjacent to a point at which 
the free end of the flexible stem is located when the 
stem is accommodated in the groove. 

8. An adapter in accordance with claim 2 further com- 
prising circuitry for placing the light in parallel with 
the electric powertool so as to pemiitthe light to be 
turned on and off independently from the tool when 
the adapter is connected to the electric power tool 
and the battery pack. 

9. An adapter in accordance with claim 2 further com- 
prising circuitry that gangs together the light and the 
electric power too! so as to synchronize the opera- 
tion of the light to that of the tool when the adapter 
is connected to the electric power tool and the bat- 
tery pack. 

10. An adapter in accordance with claim 1 or4, wherein 
the additional device comprises 

a motor that has an output shaft and operates 
by receiving power from the battery pack, 
a fan fixed on the output shaft of the motor. 
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a dust chamber that is defined within the main 
body and accommodates the fan, the dust 
chamber having an intake side and an exhaust 
side* 

a suction nozzle connected to the intake side 5 
of the dust chamber, and 
an outlet pipe connected to the exhaust side of 
the dust chamber. 

11. An adapter in accordance with claim 10, wherein io 
the suction nozzle and the outlet pipe are disposed 

on opposing sides of the dust chamber, thus inter- 
posing the dust chamber therebetween. 

12. An Hdrtpicr in accordance with claim 10, wherein '5 
the suciion no//!c is connected to the dust chamber 

via a flexible sicm. 

13. An adHplcr in accordnncc with claim 10 further in- 
cluding circuitiy for placing the motor in parallel with 20 
the electric power tool so as to permit the motor to 

be turned on and off independently from the tool 
when the adapter is connected to the tool and the 
battery pack. 

25 

14. An adapter in accordance with claim 10 further in- 
cluding circuitry that gangs together the motor and 
the electric power tool so as to synchronize the op- 
eration of the motor to that of the tool when the 
adapter is connected to the tool and the battery 30 
pack. 

15. An adapter in accordance with claim 1 , wherein the 
additional device comprises a hook secured to the 
main body for hanging the adapter. 

16. An adapter in accordance with claim 3, wherein the 
additional device comprises a hook secured to the 
main body for hanging the adapter. 

40 

17. An adapter in accordance with claim 10, wherein 
the additional device comprises a hook secured to 
the main body for hanging the adapter. 

18. An adapter in accordance with claim 1 , wherein the ^5 
first coupling portion is complementarily shaped to 
the second coupling portion, and further wherein 
the electric power tool includes a second coupling 
portion at its bottom surface and the battery pack 
includes a first coupling portion at its top surface, 50 
thus allowing attachment of the adapter to the tool 
and attachment of the battery pack to the adapter 
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